Azelnidipine inhibits Msx2-dependent osteogenic differentiation and matrix mineralization of vascular smooth muscle cells.
Vascular calcification is an active and regulated process that is similar to bone formation. While calcium channel blockers (CCBs) have been shown to improve outcomes in atherosclerotic vascular disease, it remains unknown whether CCBs have an effect on the process of vascular calcification. Here we investigated whether CCBs inhibit osteogenic differentiation and matrix mineralization of vascular smooth muscle cells induced by Msx2, a key factor of vascular calcification. Human aortic smooth muscle cells (HASMCs) were transduced with adenovirus expressing MSX2 and were treated with 3 distinct CCBs. Azelnidipine, a dihydropyridine subclass of CCBs, significantly decreased alkaline phosphatase (ALP) activity of Msx2-overexpressed HASMCs, whereas verapamil and diltiazem had no effect. Furthermore, azelnidipine, but not verapamil and diltiazem, significantly decreased matrix mineralization of Msx2-overexpressing HASMCs. Azelnidipine significantly attenuated the induction of ALP gene expression by Msx2, a key transcription factor in osteogenesis, while it did not reduce enzymatic activity of ALP. Furthermore, azelnidipine inhibited the ability of Msx2 to activate the ALP gene, but had no effect on Notch-induced Msx2 expression. Given that L-type calcium channels are equally blocked by these CCBs, our results suggest that azelnidipine inhibits the Msx2-dependent process of vascular calcification by mechanisms other than inhibition of calcium channel activity.